Resistance of beta 2-adrenoceptor-mediated responses of lung strips to desensitization by long-term agonist exposure--comparison with atrial beta 1-adrenoceptor-mediated responses.
In vitro desensitization of beta 2-adrenoceptor-mediated relaxation of guinea-pig isolated parenchymal strips was examined. Concentration-response curves for isoprenaline were obtained and after long-term incubation with isoprenaline, followed by washout, a second curve was obtained. Correction for time-dependent loss of sensitivity was made from time-matched controls. After incubation with 10(-5) M isoprenaline for 0.5, 1, 2, 4 and 8 h, loss of responsiveness of carbachol-contracted lung strips was observed after 4h as a reduced post-incubation maximum response. When the concentration was reduced to 10(-6) M, a 4 h incubation with 1 h washout no longer induced a shift of the post-incubation curve in carbachol-contracted lung strips. In contrast, lung strips with intrinsic tone displayed reduced responsiveness to isoprenaline after 4 h incubation with 10(-6) M isoprenaline. Incubation of the tissue for 4 h with lanthanum (1.4 x 10(-6) M), a relaxant not operating through beta 2-adrenoceptors or their effector coupling, had the same effect upon isoprenaline concentration-response curves as incubation with isoprenaline. This was irrespective of whether intrinsic tone (10(-6) M isoprenaline) or carbachol-contracted (10(-5) M isoprenaline) lung strips were used. It was concluded that the loss of beta 2-adrenoceptor responsiveness after incubation with 10(-6) M isoprenaline was due to the prolonged maximal relaxation of the tissue for 4 h rather than desensitization of the beta 2-adrenoceptor. Indeed, after correction for maximal relaxation and for time, no significant change in beta 2-adrenoceptor sensitivity of the lung occurred after incubation with 10(-6) M isoprenaline for 4 h. This contrasts with significant rightwards shifts of the concentration-response curves for the beta 1-adrenoceptor-mediated increases in rate and tension of guinea-pig right and left atria after identical incubation conditions. Thus whereas beta 1-adrenoceptor-mediated responses displayed desensitization after long-term in vitro agonist exposure, the beta 2-adrenoceptor-mediated responses were resistant.